Mini-myoglobin: preparation and reaction with oxygen and carbon monoxide.
A domain of 108 amino acid residues (32 to 139), obtained by digestion of horse heart apomyoglobin with clostripain, was found to bind protoheme in a 1 to 1 molar ratio. This domain is 33 amino acid residues larger than the protein segment encoded by the central exon in seal myoglobin. Flash photolysis experiments have shown that reconstituted "mini-myoglobin" is very similar to myoglobin in the combination reaction with carbon monoxide and with oxygen, and in the oxygen replacement reaction by carbon monoxide. These experiments provide for the first time direct evidence for the presence of a structural and functional domain, closely corresponding to the segment encoded by the central exon of the myoglobin gene, which contains the information for binding the natural heme and for maintaining the native folding typical of a respiratory protein.